The trigeminal reflexes (corneal reflex, blink reflex, masseter inhibitory periods, jaw-jerk) and far field scalp potentials (nerve, root, brainstem, subcortical) evoked by percutaneous infraorbital stimulation were recorded in 30 patients with "idiopathic" trigeminal neuralgia (ITN) and 20 with "symptomatic" trigeminal pain (STP): seven postherpetic neuralgia, five multiple sclerosis, four tumour, two vascular malformation, one Tolosa-Hunt syndrome, and one traumatic fracture. All the patients with STP and two of those with ITN had trigeminal reflex abnormalities; 80% of patients with STP and 30% of those with ITN had evoked potential abnormalities. The results indicate that 1) trigeminal reflexes and evoked potentials are both useful in the examination of patients with trigeminal pain, and in cases secondary to specific pathologies provide 100% sensitivity; 2) in "symptomatic" and "idiopathic" paroxysmal pain the primary lesion affects the afferent fibres in the proximal portion of the root or the intrinsic portion in the pons; 3) primary sensory neurons of the A-beta fibre group are involved in both paroxysmal and constant pain, but in the latter the damage is far more severe.
Trigeminal neuralgia is a highly frustrating condition for both patient and physician. Des Disagreement arises chiefly because comparable data are lacking; reports are based on varied neurophysiological techniques, which examine different sets of fibres and trigeminal divisions. Technical controversies complicate the issue. The blink reflex provides information on A-beta afferents of the ophthalmic division,'0 and the jaw-jerk on A-alpha afferents of the mandibular division alone. 2 The scalp potentials evoked by transcutaneous stimulation are obscured, in the initial 8-10 ms, by artifacts due to direct excitation of muscles, and from 9-11 ms onwards by reflex activation of the same muscles." Scalp potentials of uncontaminated neural origin can only be provided by stimulation of a trigeminal cutaneous nerve in its bone canal; a technique has been developed for the infraorbital nerve of the maxillary division.'2 The potential consists of a series of waves from 1 to 7 mis, originating from the maxillary nerve (WI), trigeminal root (W2), presynaptic intratruncal fibres (W3), postsynaptic brainstem and subcortical fibres (P4-N5-P6-N7)."1114
Because neurophysiological techniques cannot be applied effectively to the study of trigeminal pain without solving these questions, we studied both trigeminal reflexes and evoked potentials, concurrently. To ensure that our results were complete and reliable, we recorded the whole series of trigeminal reflexes, thus testing different sets of fibres from all the three divisions,'5 as well as both pre-and postsynaptic far-field potentials evoked by percutaneous stimulation of the infraorbital nerve." Two groups of subjects were studied comparatively: patients with trigeminal pains, not necessarily paroxysmal, secondary to a well-documented pathology (symptomatic trigeminal pain, STP), and patients with typical "tic douloureux" but without demonstrable lesions (idiopathic trigeminal neuralgia, ITN).
Material and methods
The study was carried out in 50 patients, referred for one-sided "trigeminal pain". All the subjects had a clinical examination and CT scans; some of them were also evaluated by magnetic resonance imaging (MRI), angiography, cerebrospinal fluid (CSF) examination, visual evoked potentials, or brainstem auditory evoked potentials.
The STP group comprised 20 patients, aged years, in whom a definite patho- (fig 1, s3-r3 ). Stimulation and ) .
Evoked potentials were abnormal in nine patients (table and fig 6) . Abnormalities of these responses consisted in delay of W2 and subsequent waves (22, 27) , delay of W3 and subsequent waves (24, 26, 29) , or absence/ reduction in amplitude of W3 and subsequent waves (21, 23, 25, 28) ; the W3 wave was therefore affected in all nine cases. In none of the other 21 cases did any waves-from W1 to N7-exceed normal limits. The trigeminal reflexes yielded a 100% sensitivity, probably because they allow examination ofall the three divisions. The most sensitive reflexes were the early blink reflex (R1) and the early masseter inhibitory period (SP 1). The scalp potentials evoked by percutaneous infraorbital stimulation were abnormal in all but four STP cases. Of these, three had postherptic neuralgia involving the ophthalmic division only; the fourth patient, complaining of poorly-localised painful paraesthesiae over the face, had multiple sclerosis and showed abnormalities of the corneal reflex and jawjerk.
In the majority of patients with ITN, all neurophysiological tests were normal. Only two patients displayed mild reflex abnormalities. Previous reflex studies by other authors reached the same conclusions'2 but these were questioned since the method used did not allow examination of the maxillary division, the most common site of pain. The early waves of the evoked potential, and in particular the 3ms wave (W3), were abnormal in nine ITN patients, a proportion slightly higher than that observed in a previous study using the same technique but not examining the post-synaptic waves;9 in the remaining 21 patients, all the waves, including both pre-and postsynaptic far-fields (1-7ms), were normal. These findings therefore do not support the conclusions of studies based on late waves evoked by surface stimulations; in particular, the reported recovery after surgical manoeuvres on the ganglion and root67 is hard to explain.
In our diagnostic protocol for patients with trigeminal pain, we rely primarily on trigeminal reflexes: the technique is less invasive than that for evoked potentials and the finding of any abnormality implies an underlying Figure 4 Trigeminal reflexes and evoked potentials in a patient (8) with multiple sclerosis and trigeminal neuralgia. Stimulation, recording and calibration as in fig 1. On the affected side, CR is delayed and reduced in duration (sl, rl), Rl andR2 are delayed (s2, rl), SPI to infraorbital stimulation is dalayed and SP2 is reduced in area (s3, r2), SPI to mental stimulation is markedly delayed and reduced (s4, r2), the jaw-jerk is delayed (sS, r2), the Wl and W2 are normal, the later waves are not reproducible (s3, r3). structural lesion. In cases with paroxysmal pain, the pre-synaptic waves of the evoked potential are more sensitive, possibly because a slight slowing of conduction or loss of a few axons may not be sufficient to produce significant changes or reflex responses, which are influenced by the temporal-spatial summation at each synapse. Although the early waves of the evoked potential can indeed be abnormal in patients with ITN, the finding of any abnormality should promote further investigation to search for a cause that may require surgical attention; this holds particularly true in young subjects, since our ITN patients with abnormal evoked potentials were significantly older than those with normal responses or than STP patients with paroxysmal pain.
Site of lesion
The recording of trigeminal reflexes may help to indicate the site of lesion. On the basis of the behaviour of ipsi-and contralateral responses to one-sided stimulations, the reflex abnormalities may be identified as "afferent", "efferent" or "mixed";'7 the reflex circuits are located at different brainstem levels, midbrain (jaw-jerk), pons (RI, SP1), ponto-medullary junction (SP2), and lower medulla (CR, R2). '7 In this study, most patients affected by STP, with constant or paroxysmal pain, showed "afferent" abnormalities of Ri and SP1. All reflexes, however, share the entry of primary afferents into the pons, and it is impossible to tell where, between the nerve outlets on the face and the brainstem, the lesion lies. 
